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7DQDPDQ DVDP PHUXSDNDQ WDQDPQ SHQWLQJ� \DQJ� PHPSXQ\DL� SRWHQVL�� WHWDSL� EHOXP�
GLSHUKDWLNDQ�� 7DQDPDQ� DVDP� PHPSXQ\DL� PDQIDDW� VHEDJDL� UHPSDK� GDQ� MDPX� WUDGLVLRQDO��
/DQJNDQ\D� WDQDPDQ� DVDP� PHQDQGDNDQ� SHUOXQ\D� SHQLQJNDWDQ� PXWX� GDUL� EXGLGD\D� WDQDPDQ�
DVDP��7LGDN DGD��SHQHOLWLDQ� PHQJHQDL�EDJDLPDQD�NRPSRVLVL�PHGLD�WDQDP�\DQJ�EDLN�XQWXN�DVDP�
MDZD� GDQ� DVDP PDQLV�� $WDV� GDVDU� WHUVHEXW� GLODNXNDQ� SHQHOLWLDQ� 3HQJDUXK� .RPSRVLVL� 0HGLD�
7DQDP� WHUKDGDS� 3HUWXPEXKDQ� %LELW� $VDP� -DZD� GDQ� $VDP� 0DQLV� �7DPDULQGXV� LQGLFD� /����
7XMXDQ� SHQHOLWLDQ� LQL DGDODK PHPSHODMDUL� SHQJDUXK� NRPSRVLVL� PHGLD� WDQDP� WHUKDGDS�
SHUWXPEXKDQ� ELELW� DVDP� MDZD� GDQ� DVDP� PDQLV�� PHQGDSDWNDQ� NRPSRVLVL� PHGLD� WDQDP� WHUEDLN�
XQWXN�ELELW�DVDP�MDZD�GDQ�DVDP�PDQLV� 3HQHOLWLDQ�LQL�WHODK�GLODNVDQDNDQ�SDGD�EXODQ�$JXVWXV�
����� VDPSDL� 'HVHPEHU� ����� GL� .HEXQ� 3HQGLGLNDQ� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� 3HUWDQLDQ�
�.3��� 8QLYHUVLWDV� *DGMDK� 0DGD�� <RJ\DNDUWD�� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ 5DQFDQJDQ� $FDN�
.HORPSRN� /HQJNDS� �5$./�� IDNWRULDO� �� [� �� GDQ� WLJD� EORN� VHEDJDL XODQJDQ�� )DNWRU� SHUWDPD�
NRPSRVLVL�PHGLD� WDQDP��DQWDUD��WDQDK� ��SXSXN�NDQGDQJ���DUDQJ�VHNDP��� ���� �����WDQDK� ��SXSXN�
NDQGDQJ���DUDQJ�VHNDP������������WDQDK���SXSXN�NDQGDQJ���DUDQJ�VHNDP������������WDQDK���SXSXN�
NDQGDQJ���DUDQJ�VHNDP������������)DNWRU�NHGXD�MHQLV�DVDP�DQWDUD�ODLQ�DVDP�MDZD�GDQ�DVDP�PDQLV��
'DWD�KDVLO�SHQJDPDWDQ�GLDQDOLVLV�YDULDQV�SDGD�WLQJNDW�NHSUFD\DDQ�������$SDELOD�WHUGDSDW�EHGD�
Q\DWD�DQWDU�SHUODNXDQ� GLXML� ODQMXW�GHQJDQ� �'XQFDQ�0XOWLSOH�5DQJH�7HVW� �'057���3DUDPHWHU�
\DQJ� GLDPDWL� EHUXSD� NDGDU� OHQJDV�� EHUDW� YROXPH�� WLQJJL� WDQDPDQ�� MXPODK� GDXQ�� OXDV� GDXQ��
GLDPHWHU� EDWDQJ� ERERW� NHULQJ�� OXDV� DNDU�� SDQMDQJ� DNDU�� NDGDU� DLU� QLVEL�� VWRPDWD�� GDQ� NORURILO��
+DVLO� \DQJ� GLSHUROHK� WLGDN� WHUGDSDW� SHQJDUXK NRPELQDVL� SHUODNXDQ� PHGLD� � WDQDP� WHUKDGDS�
SHUWXPEXKDQ�ELELW� DVDP� MDZD�GDQ�DVDP�PDQLV��3HUWXPEXKDQ�DVDP� MDZD� VDPD� �EDLN� � � GHQJDQ��
SHUWXPEXKDQ DVDP� PDQLV�� (PSDW� PDFDP� NRPELQDVL� SHUODNXDQ� PHGLD� WDQDP� PHPEHULNDQ�
SHUWXPEXKDQ�DVDPMDZDGDQDVDPPDQLVVDPD�EDLN�
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7DPDULQG� SODQWV DUH LPSRUWDQW� SODQWV� WKDW� KDYH� SRWHQWLDO�� EXW� KDYH� QRW� EHHQ� FRQVLGHUHG��
7DPDULQG� � SODQWV� KDYH� WKH� EHQHILWV� RI WUDGLWLRQDO� VSLFHV� DQG� KHUEV�� 7KH� VFDUFLW\� RI� WDPDULQG
SODQWV�LQGLFDWHV�WKH�QHHG�WR LPSURYH�WKH TXDOLW\ RI�WDPDULQG FXOWLYDWLRQ��7KHUH�KDV�EHHQ�QR�
UHVHDUFK� RQ� ZKDW� LV� JRRG� SODQW�PHGLD� FRPSRVLWLRQ RI MDYDQHVH WDPDULQG� DQG� VZHHW� WDPDULQG��
%DVHG�RQ�WKDW� FRQGXFWHG�UHVHDUFK�DERXW�7KH�(IIHFW�RI�3ODQW�0HGLD�&RPSRVLWLRQ�RQ�*URZWK�RI�
-DYDQHVH�7DPDULQG�DQG�6ZHHW�7DPDULQG �7DPDULQGXV�LQGLFD /����7KH�SXUSRVH�RI�WKLV�UHVHDUFK LV�
WR�VWXG\�WKH HIIHFW� RI SODQW PHGLD�FRPSRVLWLRQ�RQ�WKH�JURZWK�RI� MDYDQHVH�WDPDULQG�DQG�VZHHW�
WDPDULQG��JHW WKH�EHVW�SODQW�PHGLD�FRPSRVLWLRQ�IRU�WKH� MDYDQHVH�WDPDULQG�DQG�VZHHW�WDPDULQG��
7KLV� UHVHDUFK� KDV� EHHQ� FRQGXFWHG� IURP�$XJXVW� ����� WR�'HFHPEHU� �����DW� WKH�*DGMDK�0DGD�
8QLYHUVLW\�$JULFXOWXUDO�5HVHDUFK DQG 'HYHORSPHQW�&HQWHU� �.3����<RJ\DNDUWD��7KLV� UHVHDUFK
XVHG &RPSOHWH� 5DQGRPL]HG� %ORFN� 'HVLJQ� �&5%'�� RI� IDFWRU� �� [� �� DQG� WKUHH� EORFNV� DV�
UHSOLFDWLRQ��7KH� ILUVW�IDFWRU�LV SODQW�PHGLD�FRPSRVLWLRQ�DUH VRLO���PDQXUH���FKDUFRDO�KXVN���������
���VRLO���PDQXUH���FKDUFRDO�KXVN������������VRLO���PDQXUH���FKDUFRDO�KXVN���� �������VRLO���PDQXUH���
FKDUFRDO� KXVN�� ���� �� ���7KH� VHFRQG� IDFWRU� LV� W\SHV�RI�SODQWV� DUH� MDYDQHVH� WDPDULQG�DQG� VZHHW�
WDPDULQG��7KH�REVHUYHG�GDWD�ZHUH�DQDO\]HG�E\�YDULDQFH�DW� ���� FRQILGHQFH� OHYHO�� ,I� WKHUH� LV�D�
UHDO�GLIIHUHQFH� EHWZHHQ�WUHDWPHQWV��WHVWHG�IXUWKHU�ZLWK�'XQFDQ�0XOWLSOH�5DQJH�7HVW��'057���
7KH�SDUDPHWHUV�REVHUYHG�ZHUH�PRLVWXUH�FRQWHQW��YROXPH�ZHLJKW��SODQW�KHLJKW��OHDI�QXPEHU��OHDI�
DUHD�� VWHP� GLDPHWHU�� GU\ ZHLJKW�� IUHVK� ZHLJKW�� URRW� DUHD�� URRW� OHQJWK�� UHODWLYH� ZDWHU� FRQWHQW��
VWRPDWD��DQG�FKORURSK\OO��7KH�UHVXOW�REWDLQHG� WKHUH� LV�QR� HIIHFW RI�FRPELQDWLRQ�RI�SODQW�PHGLD�
WUHDWPHQW� WR� WKH� JURZWK� RI� MDYDQHVH� WDPDULQG� DQG� VZHHW� WDPDULQG�� 7KH� JURZWK� RI� MDYDQHVH�
WDPDULQG� LV�DV�JRRG�DV VZHHW WDPDULQG��)RXU�NLQGV�RI�FRPELQDWLRQV�RI�SODQW�PHGLD� WUHDWPHQWV�
JLYH�WKH�JURZWK�RI�MDYDQHVH�WDPDULQG�DQG�VZHHW�WDPDULQG DV�ZHOO�

.H\ZRUGV�� MDYDQHVH�WDPDULQG�����VZHHW�WDPDULQG�����SODQW�PHGLD
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